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Abstract 



PURPOSE:To unnecessitate a resin mold, to remove the inconvenience caused by the resin mold, to prevent the 
deterioration of the optical characteristic of a semiconductor laser and to improve mass productivity by surrounding a 
chip mounting part connecting an external lead and an electrode with the frame of an insulating material. 
CONSTITUTIONS semiconductor laser chip 40 is arranged on a silicon plate 41 for a heat sink arranged in the 
middle of a chip mounting part 45. The electrode of the chip 40 and an external lead 43 are connected by a metallic 
thin wire 47 and surrounded by an insulating frame 42. A lead frame is used in the manufacturing process and plural 
semiconductor laser devices are treated in a batch. In such constitution, all directions except the passing direction of 
an outgoing laser beam 46 from the chip 40 are protected by means of the frame 42 and a protector 48 and the 
external lead is fixed. Consequently, the deterioration of an optical output characteristic caused by the resin mold 
and the degradation of the chip due to stress are eliminated and an inexpensive and highly reliable semiconductor 
laser device easy to handle and capable of reducing the man-hour is obtained. 
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[«»»*©««] 

ay- Yi.omm&tmi^&foi'— tf f- * -rvw&t 
#»«*nr*t>, frognB^*^«»*«fctff9E*k 
ay- K-tKoSESwafcHAz-eifts****^ 6 ft 

[H#JS3] t-hJ^H^ffWftM'C** 

[SW&I4] «4Bfr6A«l/-C<****ffl"r4** 

?ns)t^mt5i/-if^miHis5, hueu— tm& 

(BllBi»&©«^*^*«E&ft1-3*8fc-*EgSI0 

ASsftHBSi^^wtb— ysi8Sii"sai&ini!s©a 
sii5*fttta-rau— if*iwmaiB» ijmbi/— 

018, B5Eitti08&A»?>©fI^*^g-t£i£&tq]SS x trj 

a£i?g£ftT^**$i*i'— tfsa. 

3-5 ©v>-rn*> i-acc«©*»ft 

i/— tf^a. 

El/— !f**IH0»*»6©fll^t«ft«E****«* 

-mE£&0ss> we«*-«e*»ei»4»&©«^* 
flwir sgfiisiB, aBHttfrfc©********* 

ESS. ffiB**0Bfr&©ffl5ft^S>*>l'-7*Dy* 
*-T 5 D A«tt@»* iW*«K*W— !f *K»t SEft 
IhISS©9 fc©— 3tt±©@B* l » 2 
*ftT*0, miia^l*5<fcO c m2©^f*SIS*^-yr 



~ 8<D^tnt> i acE«©*«»i/-!f«ft. 
[»#« i o ] 86w##**B*«r s*^s*r* 

e> ft 5 9 B«©¥#K* 1/ — tf 

HC8»t*saMR**ts«i«J!ii~i o©v^n* 
iacE«©*«wti/—!f*«. 

12] » ilWWS y - K±©» 

ife&S: HJl-PiW* ?> fit n £ ft S #<*©* 

HjBttc-ai&it^ft^nifiJKtt^fcttnftjBtt©- 

»kft4^i:ft«ai:-r5ll*91~l lOlvfftiM 

acEtfi©*«ftu— tf«a. 
iswaa i3] ? * 7&m*szvm y - k±©» 
ttA*H^ifttfe»nTv^siBf«<m4»e»ft5t«*©- 
« »ctt«KEffl©Ci»*fcttia»ft*t'*j:kftl a J«k 
* i ~ 1 2 ©»m* i jacE«©¥$f*i'- 

[ft*fl 14] f - » 7««BC*»»l'— tf f - » fit 

feftswtttffftjt&n-t*?)* ttB*w*c«ffi>**>c 
<t 5 MM« n-c * D , ma*wt±©»»ja ksa 

E*»»W— !f^y:7©«Bfc#ft«3nT*!>» 
«iEI«ti:©«a/^ > k*S 'J - K±©8t*j&k MS 

«sn^5^k*«rafc-rsii«ai~i 3©v^m 

cassis] »#ai~i 5©^i*n*»iscEtt 
©*#» i/— if sa k bue*«*i/ — if sb*> e. ffiit^F 

[^©fffiBftSiiB] 
[000 1] 

i V* j4®^©«-S t jpjffl £ ft 5 1/ — If ^8*5 i 

4« [0002] 

[«E*©ftiB] felTC{i£*©^l*l/-1f^Eto^r 

[ o o o 3 ] m i 5 f£*©¥*H*i/-" tf sa©^e??4 
2ttt-h->>^, 3tti/-va»*ft*^ , r* 
ciwt6nfc& 7i±m«B«?s 8tt«ii«tt» 9i±^ 
a 4 ctt««atf 8 c ^ 5 tmznitn®*** 7 k* 
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7g«SI5 9 1 1/ — V f- v 7 1 # t - h » >? 2 

*tfL-CH82Fft-C*&» £fc*xA4©±fcttl/— !f 

aj£#£^-*^5g?yii?3#5i&£ft-a^, ig6 
[0004] c©j:3««a©*»»i/— warca, 

[ 0 0 0 5 ] H 1 6 tt*IW«? ©«4Cfl6«r* - 

u- a, i ittf-»7nni», i2tt««'j-H-e» 

5. z:©«taft'J-K7i/-A^fflLTffli:U 

®$$x-8±Ltzft&<D*m$.\s— mm%® 1 7 c*b 

t-h5/>*13**bT»«U *#ttl>— iff-*:/ 

1 4 ©«&£*& u — k 1 2t *&mm& lsx&m 

U aWttmi 6T±#*»±LtV^5 (1$gB¥3-3 
43 8 7^fi«#BB) „ 

[0006] ft*?, <J-K7l/-/»Cft*T*R«©^ 

±»»*aBiwe»±i/fc*»»i/-y«B*iiM6s 

ftt^S. 

[0 0 0 7] El 8tta^WU— if3SB©KiSH7« 

a, sai 5©^7 i A4©±cfi*4r6ftfc»«jii»± 
feS^twL-roa. r*t)%» *NWU/— ft-v^i 

4fctt-J-»* l 3S4H/t*y7flS«»l 
W*6ftT*!K Iff^ri 4 ©SSfcSS 

1 2 i: 1 5 Tttttl/fctta&SHMI 1 

6T-nttttt»±UT^S (ftM¥2-2 0 9 7 86<§- 
&«#£0 . 1 7tt*WW*l/-"!f*-y71 4*« 
St * fe ©© > 'J 3 - >«HIT h I . 

[0 0 0 8] kk, ±e0***i/— mwzm^tz®. 

[0 0 0 9] 01 9ttee*©3fety^7'f 7gfi©«tB& 
«fi£0T'2&5. 01 9fc£OT\ 2 1li)if-f7^ 2 
2tt*f«3l/>X, 2 3 ttft^ll/ >X 2 2*^1-7^^ 
a.x-*, 2 4liSm 2 5 lie- A* 7* 2 
6tt3K-A^U-rO^ 2 7 tt*»*I/— »f 
SIS, 2 8l±S3fe^ 2 9fctl/-ifWI^ 3 0tt# 
5* ^ * 2 1 1 i ») g§3 £ ftfitt £ftTH o X £ fcffi^ 
KX&Zo 01 9Kjj*1-«k-5K, «t*cD3tt'^7y7 
fSBT-fct4M?f*U— !f 2 7, 3K-AMffl^U-r^ 
>^2 6, t-A^7'J-v^2 5, §#5^2 8, £tt 

^2 4*>«t^tii'>X2 2#-tft*ft«&j©siB"t?* 

fi££ftT^£o 
[0 0 10] 

i%wtw&L nottzmm] b*>uft#e>, ±i£© 



/ 

-yrfefflftiTfettfi-CH:, Hir^lkiLTHSfc© 
ClffiScffliigt^T^AWl&SK^rfrb 
<, x?$ASfr^5±(c&JiS!ffl^xAgtt:©ffl1SAs^^ 

StbT^t. 

[0 0 11] 'J-K71/-A£ffi^Tl 0<@~2 

0 ffl©***!/ — If 9 » ^fc-gcitjt bfc&li*©* 

>• ttbt*!K *©«l£B:|p|±-rs *>©©&££&©,}; 
[0 0 12] Ifllt, !f^f7*©*Jfc^ 

0bji©e>nt^54J> *©&-£#®g©^;*©fc©c 
aw^matt^ft u «* tfc & Mx^tiec bt d 

[o o i 3] S&2K, a^ne^s^-rsfctt, 

{tZVZOX&ZV. ^©i:^Mga«c(cnEi^As^ 

tt^(*:i/-if^5/7't^7^^4SA^t?)-rso 
v— tffre>©u— tfffi^ojgffl^anT 

»*«*tel>LT* 7>>^^ASc:i:tt«<«:5t.©©, 51 
» o?i>)i6^4stotoofc^ttt1-<-{ciiJ(SlbTb$o© 
T\ .C©il«»»#4MK*:u— tf©^^t|B4bfc® 
^tJfetti^tt^ab-CbSd. S±ffl©^SI 

©EgSIS:»ifc bt V> 5 fcttV^ft^. 
[0 0 14] ^Wli, ±|3©S6*©PlS«:«?ft1-5t) 
©T\ g^mStttftn, SfittO]iv^*ai®iNKt:i/ 

«• [0015] 

[f$S£8¥ife-f Sfe©©^©] d©IWSafiE1-Sfe© 

*i/tw»^*iuiu ^©^y^jsttas^H^ift 

V fcfl-gp 'J - K ±©gi&£ 1/ -If ^ >y 7©mS 

X^Zo 

[0 0 16] StMfflJtt^T^gili, ±83 
©4M9f* u — if $|l h u — tf A> c, ffiW? ft S 
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[00 17] 

[ftffl] ±2©<fcSt.k>K (l) mm-nfftiz 
mtZZtifiX-Z, (2) ««*-AfFt*Ckft< 
Ox (3) am?-* P l&WDT, Wfit-^KCie 

[0 0 18] Ifetfot, lliilgC*^T*aH2W§y 

nzztv-cgi. 

[0019] 

[00 2 0] CmUIDBBl (a) tt*»H«D»l«D 
HH0IC*W**»ftb— !f«B©±BH, 01 (b) 
ttn^MWl/— tfgB©«r®0, 01 (c) tt»AxS 

HCfclvC, 4 0ttBM6*fflO*«MtU— !f^»^.4 
lttfc-hi'>*fl3"J3>*«. 4 2<*8jjBK©tt 
ft, 4 3ttWJ-h\ 4 4tt'J-K71/-A, 4 5tt 
iJ-K7l/-A4 40^v7^«a5, 4 6«iN|ftb- 
if^<y7*4 0*»e>©l'— tfffitfcfc, 4 7tt&Jg*Bli6L 4 
8ttftgfcT-2&5. fc& *HJfi^'C-tt*«fl:l/-tf^ 
y74 0£bTB3S#SI©t)©£ffll>T"^S#, U— »f 

[0 0 2 1] 01 (a) lc*VfJ;?K, *SS«60I©#« 

>^ffl->U3>s«4 i£D±KEa$n, b-i-»* 
ffl-> 3 4 ltt^ » T-Jsess 4 5 ©wastes 

$ntV>5. If*-* 7*4 0©«ffifc*|«y- 

M3fcU&UM4 7-Ctft|ft*tVC«&, ¥3<*l/- 
Iff - » 7* 4 0 * .fctWWU 'J - H 4 3 CD— SfP(i«^4 2 "C 

Hsn-r^So ^4 2©^?tt, si (b) fcjjvf «k 

£JI«4 7©;i/-7©g;^U&ig<&SJ;d 
KRSteftTHS. 7Ut«»4 5 il^gB'J— H 

4 3©T95fc:tt&Mffi4 8#&!)ftt>-£>ft-a^. 0 1 
(c) fc*-f »JSXgt*V^Ttt»J-H71/- 

xmzt&x-zzo 

[0022] tt±©«fc3t«j^$nfc*#«:i/— tfsa 

T?Bu *iW*l/— if**:/ 4 0A>?>©U— tftBt*#4 6 

* s aa-rs*fii*i»<ffii©*flt±-r'<-ct«t4 2k«a 

«4 8-C«a*ft*fc«>, flW/ty^r-yfcLTiSMWB 
£+*K:j|lfcLT:fc'K LA»*n ftS 'J - H 4 3 ttttf* 
4 2fc«B«4 8fc,k»>H£3il-0>Sfc«>. 'J-F7 



(4) 

If 

u-A4 4fr6ffl*©*#ttu--tr*B&ta»>ttiUfca 

[0 0 2 3] *$Jfcffl©B&'Ctt, 017, 18 
K*-fSt#0!l©<};-5K, 1/— tftBW*4 6#aWttfl|if 
ftajH-s^fctffe^feft* ®!B»ll&©fl£&{Mefcj; 
«i/-!ftt»3fc4 6©i#tt«<b#4t*c:i:#ftv>. U 
«»i/-lff»74 0#B»iJit«fii:8-r6 
dfc#fc^fc«>, Ifc;fjfc:<fc5*#ftb--!f 3^74 0© 
3Wfe©HHt.«£LfcH. 
" [0 0 2 4] fcfc, fc*HTtt, #f*4 2©» 

[0025] a±»W Ufc**H«l©iMK*:U— !f8S 
^SH2t^To 0 2 fcfrf U— tftBtt#4 6 

tfaji-rs^fiioHc i/-ifta^4 e zmmzis? 

^»B«4»&ifcS** 3 WS4 9*ElU 'J- K 
» 4 3©SiBfi!lt:«a«t4 8*IBifrsci:CJ;!), 
*U-!f^y7 , 4 0l±^t«S$n, ffita&£©WS 

Ett#isi±-fs. 

[0 0 2 6] *C***I/- J tf:^74 0£l&!){tttfc 
t-h^>^ffl->'j3>S«4 1 txyW^, fi^os 

[0 0 2 7] 03 (a) lib-hS/>7ffl>>y3>«& 

c*=^fflft**?*^**nfc*»<*i/---!fist©K 

10, 03 (b) ttb-hi/>i7fflJ/'j3>SSfc:(i^ 

[0028] 03 (a) iz^t^mv— mm*** 

b- h » 7 m *s y 3 4 1 suHitt;i/~ !f f - y r 

4 oomfrtmztizis— mnwtzgyttz*- 

*m%m*5 0#Bf&t<tlZ^Z. ttz, 03 (b) 
C*t*S*l/-'!f«B-Ctt, b-fi/>^ffli/«j3> 
S«4 1t, ?-*fflg#jj|?5 Ofil^t^gS^e.©!! 
^3t5 3«:§3t1-53fe^miElK5 1 i:, C©jfeMU@8l 

5 ltnam^zmmtzm^wmi&b 2 i:^^? 

« &©B^«SiE*«ES«fS*«-«ESS!laie, «SS 
-«E*ft0R*6©fll^ftiHif SliBHR, «I§S 

K<pe.©fit^«»-r5«»[ei^ ««ii]Kfre.©{f^ 

(l^fflaiHiR©-^ * b- h j/ >t ffl 5/ y 3 >g« 4 1 
©ItffJfigL, jaD©©^JDa@»ftffe©i/'J3>aB 
CJB*Lt*J;^U ^T©l5l8S^b-h->>^ffl->'J 
3>Sffi4 l©±fcJB*LTt>J;^. 
[0 0 2 9] i©«fc-5t:b-hi/>^ffl->'j3>S«4 

m 1 c^<©ie]gs^^fiE-rfiiirs(jirmfi8}S : f&* 5 Jisn 
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T*7 : A4K@££ft-C^5fc#K mwP7£g^fc: 
>y ^T-# < KB-f S d h#trf *» L<, ^ y >r-*©/h 
SHbtfBItTr&ofc. ti:x«> mft©9mmg©¥$ 
ftl/— If&Bffl©*? 1 A 4 f{i«fi^*48 1 mmg 
4>£<fcfc2mmF«gig©mgieBLa>fl 

fcfc, *xA4©glil 3~1 5mml:ft5. *H 

0 . 3 ~ 0 . 4 mmfmXft-U U — H 4 3 £EBT- E 

mtttit. 4~5mm£©/<9*-*#nIfg-efc 

##ic/MHb-ets. mi statue*© 

^«y*--*T-Bu mfli«?7©gi#mu^|plA s ^7 1 A4 
©EKSiET-fc !)Z&^i$tc*§fc&«£d5«>'t^fc© 
fc*fLT> *H«i^l©*SI*l/— ifgfiT-fctftg&'J-K 
4 3©§l§HiU^(Rl^»t^'C4 J ¥BWt:«J5£$nT 
£»K ^^^-^©^Mbt^d^T-ti^tfifeS. 
[0 0 3 0] ft*, *HSS«»J-CI±t-hi/y^i:LT'> 

■j 3 >s« 4 1 jffli^o 5 v twkka 5 *± 

tWS 'J - K 4 3 £M L-tftfttf+fl-frfctU {g^SSS 
0K«:f6©i' , J=i>««tcffM-r?.©T-S.flH, iNitt 
I/— Iff 5/74 0 fcBStf- * 4 5 fcftg LT t> 

[003 1] *fc, ^^fflS3fc^5 0*5«ttm^«L 
3I|5]SS5 2fc, t- h >J n >S«4 1 iittSiJ 

©*> =» lt t> <fc^. 

[0 03 2] (MMM 2 ) &C*$BI8©Sg 2 ©HJfi^J t 
tfgBK^T, 04©8rBEI&#fi 
L£#e>lftl8-rs 0 0t*5V>t> 4 0tt^#ttl/-1f^ 
97, 4 llit-h^»^ffl'>';3>Sffis 4 2tt# 
its 4 3tt^gi5'J-h\ 4 6I±I/— tf*ffi!*3fc, 4 8tt& 
g«u 5 1 ttft&tHIiUSs 5 3ttAtfr3{8^ 5 4 
tt*D^7A)l?I^ 5 5tttf-A;*:/ , Jy bffl*D 

^7A;^->, 5 6tt3b:-A&£ffl?'i'-7 1 -f >^ 

5 7ii®#r3feT-fc5. 
[0 0 3 3] £©<fc-5fcajtt-r*l/— tftB^4 6*5«k 

[0 0 3 4] fcfc, *SUSfl«©*IKtl/— !f*t**K 

7£BC®ffl Lfe«t:oi*T» B 5 
tf^iftWfa. HC*tvC» 5 8 ttH 4 1/ 
-if SIT?*!), 01 9t^t{«*©^t;«y^7>y7^ 
BfcRliWlSS&Kttl^ft^fcttbfc. 

[0 0 3 5] *nmm<DK 1 9 * 7 7gg*50 1 9 (3 

w-rfl£*0»fcRfcs&i±, 0 1 9 t^-rtr-A^7"'j 

*25, 3 If-AJSifflyv-r-f yyi 6, 



(5) 

— tfSB2 7, *it«**?2 8 If 8B 

5 8fcgfc*b$ftt^Sjre$>5. C©£9tCLT#£ 
^7y7gB©#^a5p D n£&£> !f^B5 
8, StJ^2 4> **tf*t*ll/>X2 2©=jSlt««tf 

1f^B5 8-C-%$ntV>5t«)> **M*l/--if*15 8 

* * k » 9 7 * y^m^m^Ms^omm^mm^ 
a^ji^twut^tv^Ktfs^^nT*)^, *©fc 

[0 0 3 6] WZ. «at«CD*»»l/— !f»l**« 
ax4**ffl©#ey*7y7gBK®fflbfc0!lfc-^ 
T> 06£#&b&#e>lfcB,BT5o HC*V%T, 5 8tt 
H4C*-r*«ftl>— !f*Bs 5 9{±(i^kr-A^7*'J 
6 0tt£#7;U>7l)XA-S>|II#riil?Sr£ffl^ 

&«*»*m 6 1 &%m*x-& *> , 0 1 9 c*-r 

[0 0 3 7] tt±©«tdt^fiE^nfc^t»v^7'?'7g 
1 3fc e-A©fi**fiC «fc tf^B 5 8 Tf 

6 ltJ:^)^To•rv^?.. 

[0 0 3 8] *Hlifi0!l©^t>y^7'y7*SBt:*5^t 
jo 5 9*(S3te#8#&6 0££¥$ttl/-- tfSB5 8C^ 

8B£H£-ets. 

[0 0 3 9] fefc, H4Cw-T*»»l/— tfSB©^ 
4 2©Hi$^S<fc<^IS1-5^i:tcfc>), fflJO^fiS 

2©±cB<e«tt-ii^*injffl»s*ait-c: 

i:As-C-§5©T% ife^<yf 7-y7gB©fflA^©^S 
*s§t)«)T§gh«:5. ^i*4 2©ff^*5J;VIS 

©gfii[4siiv>fe«)> tf^B^^s-rsta^ 

[004 0] CUffi^J 3D *«H^©^ 3 

6liiBfl-rS. E© (a) (±^3©HJI6^J©±S0> 
(b) tt*©BrHgI> (c) ttfi4xSC*tt*±IBia 
X'&Zo cne.©E(w45V>T> 4 2li#fl:, 4 3(±^g|5 
'J-K, 4 4li7l/-A, 4 5ttf-vr»««, 4 8li 
SSffi, 6 2ttiSE83feS©*i!*ttl/-- tff-f 7, 6 3 
»i4 5° S^ft^©t-hv>^fflv'J3>S«T-fe 

So 

s» [0 0 4 1] ^©J; a *b-h->>^ffl 6 
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o) si-eft s->y a >»so±iiftaiRfl<jt»»ttxy 
*>?u mmv (in) B©vttnft»j*r*. c 

©-£©<8I * x y ^ L T 1/ -If » 7* 4 0 0 
ftB-*^a»*JK*f*3i:CJ:t), 4 5'filMtffr* 

4-1 9 6 1 8 9^&&#«0 . 
[0 0 4 2] ^n6©HC*f ^ * 4 

5 fc t- b i/>*ffli/'J 3 >g«6 3 #£«£tvt;fc 
>K *©±fc*«ttU— tf^->^6 2#}g38;*ftTO 

tfm»3fc4 6©jt$*S£ft£BKft!!©£ft#t^-tft 

-^tU-C©^tt+^K*fcUT*5t), U*»*>^gP'J 
- K 4 3 ttftft 4 2 <fctFftg« 4 8 «fc !) @£<*tlT 
^•5fc«>> 'J-H7L/-A4 4i»e>(@'!?©^{*l/— if 

[0 0 4 3] St, HI 8C*-f«#01Ttt» l/-1ftB 
l 6©Jt&m^T-u-1fffi»*©ftft#£{bT*i:^ 

— !f f - >y 7 4 0 g fc©&{b©EgSt> ft < * Z £ T- £ 
[0 0 4 4] ftfc, *«S«C*^Ttt, #fc4 2©tf 

[ 0 0 4 5 ] 0 8 tt*WS«©imM*:i/— !f§SH©±fc 
#^¥«4 9£i&!)ttl*fctfl&^LT^5. 08fcifx-r 
£■5^ U— «fmi*^4 6*S3iia-rS^r|SlCDDitC^— tf 
IH8#4 6 ftiiil-ra5tf7^«Hi**645*¥¥« 

4 9&ffis-rsci:(c«fcf), ^©^isifc&sstisci: 

[0 0 4 6] 09 (a) , (b) t*fireftHI5IR«*£ 

if&g©»r®0T-&5. .Iixe>©0{Cfc^-*\ 4 2tt«s 
ft> 4 3ttft»';-K 4 6(±U— !f Wit*, 48li« 
S«> 5 3lifl^ 6 2a###l/-+f3 L >.y:7\ 6 4 
ttt-hS^fflS/iJar/ftR, 6 5tt*««*:U~tf^ 

s»76 2©fc*a>6aw$ftau--!f#fci*m-rs*= 

^WS**?, 6 6fit-h->>^ffl->'j3>S^ 6 
[0 0 4 7] 09 (a) tt4 5 , 'fi«*f't*©t-hS/ 



(6) 

Iff 

>{'ffl->'j3>g«6 4KiN£{*b-1f^<y7 , 6 2©& 

6 5#ffM£nT^50J£^L-a>*. 09 
(b) ttt-hi/>^ffl«>'j3>St56 6lC^x*ffl£ 
#18? 6 5fc<tW§§iaS0S&6 7tfffM£ftT^50>J 

[0 0 4 8] ft*® 9 (a) , (b) tTv1-^JT-tt> t 
-h">>^ffl^';3>StR6 4, 6 6t#<©M^i!ia 

@B*ias-r na-t tsgfts >; - h 4 3 ©&;!«t* 
>• u 01 5t^-rsE*wi©«igT*ttiaa-r-§ftv^ -rft 

fcS, 14c9'9mmg©*iftl/- tf^gffl©^^A4 
m JSgSfiS^lmrngSiiiStJ!), 'J>ft<t 

2 mmHH©mffieauA»na-e #-r, «tc 2 0 *© 

«S*8 : P£!&gi:-f5©£C&, *xA4©gai3~ 
1 5mmKft5. ^ftfl^-a. II-K71/-A 
iffiifiZOlzZ&lZtzto, 0. 3~0. 4 mmBPreft 
SB'J— K 4 3*ESt5^i:A5-e§s E^Jfc©^*- 

^©ttisi-f 5 2 £ifiiA>e>ftgi5 >j - h 4 3 »> ai-r ii-r 

*i:4~5mm£©/W^-y-t-J;<, gflrCAfifttf 
" HST§5. £?>fc:01 5K^t-«&|?©;W4--^T- 

a, m«i^7©?i§mb*[fi]tf^^A4©®t:siiT- 

Z&^ttK*§ftg;»£ t 5«>-t^fc©£*tU * 
imtt©**ttb--!f3gS-ea:ftS 'J — M 3©5I§H1 

[0049] CSUKfti 4 3 *«H©£ 4 ©SUKMtz 

m&t-o^z. 0io©»f®0S# 

lLft*se.KiWt5o 0t*V>ts 4 2a#ft, 43a 
'J - K, 4 8 a^SP 'J — H 4 3 ©TSU t Jifc 

» «a«x 4 6au— traits 5 3aAtj-f5©^ 

5 4a*D^7A3fe^?, ssat-A^ruvhffl 

*D^7A;^-X 5 6 a 3 tf-A^ffl^lz-x-f 

5 7amf3fc, 6 2a«aiB*s©^ 

frV—y?y7 y 66a45° S»m^©t-hi/> 
^ffl'>U3>SS, 6 7at-h^>>^fflJ/>j3>S« 

6 6 t»fi£^nfcM^«LaislSST-&5. 

[0 0 5 0] W±©«fcdC«fi£^nt^ft:b— tfSS 

t*j^ra, i/— tfHil** 4 6 *<ttFfg^ 53 &*n 
« t*»-r**n»i/— tf«**sia-c**. c©«kdft 

!f«BS0 5 Icfcaia 6 » ^ 7 v 

at- ^2.. 

[0 0 5 1] C^KM 5 D *t*fSBfl©^ 5 ©HSS0JK 
t5lt5*^f*U— !fSg(c^^-^T^ 01 l©BfB0&# 
®Ltcftt>glWtZ>o 0{c*jv>T, 4 2a^#, 4 3a 
fl-SG'J-K 4 8a^»'J-K4 3©TacS»*ftfc 
ftgfc 4 6au— IfHlW*, 5 3(ifg^*, 5 4a* 
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LW-y, 5 6143 b-A^ffl^l/-^ 

-X 5 7tt@lr*, 6 2J4i8iBIB#S© i N*i*U-- »f 

?->y7\ 660:45° figttftttSot- h 

3>®£, 6 7l4b-t->>7fflS/';3>g*£6 6fc:JB 

fi&U d©i/'j3>Sffi6 8tt-h^>^ffl«>'ja> 
Sffi 6 6 £ £13- 'J - K 7 U - A lz||g Lfc fe©Tfc 

[0 0 5 2] 01 0C5Vr***l'— !f£B£#by* 
7»^tit«K«W, ^©77f-iX-*g&J)-©& 

•Eft^CflMlJtfttSilfcCJ;?), {§^©S/Nlt# 

[0 0 5 3] fc** *HJ6^JC*JV^J±> %tftffl@Btt 
fc-h 3>*Rfc» «K-«EE*MUttt 

M©iNWtfflRCejabTV>5^ fcfct- 
W©«*ffla@Kfc» «*-«E*«@»*»*bfci' 
'Ja>*«6 8CJBijlb-C*J:K d©4-5fc:fi^*ui 
H»k LT«l-«E«littWfiWI.CiWI@HK $£11 

[0 0 5 4] "*fc, JfcHJISfllT-BU Wliift3fell©**ft 
U— Iff- 5» 7*6 2 ftKlrtlftfllitfcb- Y*s>*rm*/*) 

wire * sia«*fflo*»»v— 9* » 7**ffl^fc»6 

[0 0 5 5] (gUMfe) «C*IB«O^60lUfi«C 
£l*«JNMfcl/— WBC^t, 012£#!BL&# 
feRWf *. 0© (a) i4£6©flfl50!l©±B0> 

(b) tt*©-»«»0l©±1Bia"e**. dftf>©0K 
4 2tt*Mfc 4 3ttfl#'J-l\ 4 5t4fs»7* 
ffttfik 6 2ttffi*#S©*#ttl/--!r*-y?\ 6 6tt 
b-h->>^ffli/«j3>SIS> 6 7ttflre»M& 6 

[0 0 5 6] ^n^oHc^^saiswtt, urn*, * 

$1*1/— »ff-<y76 2f^41-5^*2K* 5 1-fie#^?S 

[OO57]012 (a) C^-rSUWM-Ctt, fifc&i£6 
9 tfftS 'J - H 4 3 ©§l * tti t TMSlSlt: 

3i*aisn-c*»>, 012 (b) tmnanflrett. » 



(7) 

/J 

[0 0 5 8] 01 3 (a) 1401 2 (a) CjR-f*»» 
l/-1f A b y * T y 7&B©81B&#8? 

^0, 013 (b) ttHl 2 (b) CStJMWtl/- 

0T-fc£. 

[0059] cn&oBd^r^ 6 9I4MWR, 70 

ttJMK*U-if*B, 7 lttJHMH/— !fSEK7 0«% 
DttttSllBSfi, 7 2tt#by*7s»7&H©7l/- 
7 3tt7U-A7 2K&tte>tlfcjg-C-i&S. 
10 [0 0 6 0] *Ky^7y7*««©tt4tt» *-f#«ft 
U-if8B7 0*[5]8SS«7 1 CJfcttl*, 
-tf«*7 0ft»7 3C:-St**TISIBfflR7 U71/ 

-A7 2c«Dft»s. z<Dtmms.6 9&mm<o 

**H7l/-A7 2^0ttt^LT^ft^#il©»f^ 

©> *fflftl* * fcttJWhEWHMWC 4 D * 5 ft 6 
ft, Iff » 76 2A»e.©l»*»*«t<3S4« 

-r. z<D&5£Mm&6 9*mzztz.&*)*m{*i' 

[0 0 6 1] fcfcit«» *MM2©IMttmfcl/c*fll 
ttHMK6 9fcKH-fcl^t§^ irfSStH:^5 0 0 
'C/WtttZo !Tf-»7-6 2©» 

kc*»)» a*2 5*c-e»ff**fc^ if 

f y 76 2©&£Sg#7 SXJfcfcSifcfcJMcLTV* 
S. Iff* 7* 8 2©fcaiEi&S##j6 0~7 0 

« [0 0 6 2] *HSfi«lt^tJ;7C, 

^ (0. 2mmf) fefflVV S^F 1 0mm, *i3mm© 

s. ^©fiu±> dftst— )»:{cfflv^e)nt:tfc0i 5t 

^t5. 6mmg©^itU— tf^g©«HgSi»6 0*C 

[0063] cmmrn i d *t*^B^©s 7 ©^jn^it: 

*lt*iMWtU— WSKfcov^t, 014*#BSb%As 
0© (a) tt$g7©HflS08©»nB0* 
40 (b) tt^©-g|5^ff^J©Bfffi0T-fe5o £ft?>©0K 
*JV^t, 4 2tt#Mk 4 3tt*WJ-F» 4 5(4^^7 
£«& 4 6ttU— tfttilt^ 4 8J±ftSffi, 6 2{±Jg 
Bi«*a©*IW*:i/— Iff" -f 7", 6 6ttb-hi/V7ffl 
*y3>attL 7 4tt»«MR, 7 5 tttt»7 -f >-C* 

[0 0 6 4] 01 2 (a) , (b) C^-r»6©SUt« 
T-ttf-y7^«g|5 4 5 *>&«£© 'J-I«ft§l*mi/T» 
{K^SStLTV^fc^ 014 (a) K^-fltSSfllT- 
tt, f v7JSttgB4 5©Kffift»a*#-C**, -£©$ 
"s» «-fe^-e^RBlfe»«b , r»«fi7 4i:bT^5. S 
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e>£0i4 (b) tfurmmr-ti. rvrmnsus 

ft<U S6fciHIWMIfcffi©T^5. 
[0 0 6 5] C3M 8 ) KC**W©ji 8 ©ftififlC 
JJltSiMWtU— tfSEBC^T, E2 0£#fHLft# 
0© (a) tt|silUSWI©±ii0^ (b) tt 

(c) fit (b) t^L&^W©«ri8E-e*S. HC« 
.Wt» 10 1tt^t:4 2(O^nflS(c«it«nM)&K«ll 

[0 0 6 6] WtBtt* 010 

[0 0 6 7] Hl3'Cij*1-J;5*SBSfcT*»£, 
*l/-1fSM*H2 0 (a) KmtZttXmoWM* 
HIMSttkU 7l/-A*©*7 3**l|»b— tfitt 
7 0«l©RMjl 0 lfcnbffl*©Pj J «JBC'r*c:i:K:J: 
9> *$ttu-+f8a7 0£:7U-Ajg7 3Kfc±©2^ 

[0 0 6 8] COkS»»4 2on«»tttt** 

[0 0 6 9] 02 0 (b) C*-T8»C*V^Ttt, 
4 2©^SSOPJ©ff$tt*s#ft4 2 ©-$£>)«$£ ft 

020 (a) <Dmmt.mmKimm£&tbiLti 

Rff££tt&&&£&C:£fc&iB10 2# 
£5fc©> RWmiRfiWfcfeSCifcOfc^JiSCa:© 

[0070] (HJtffl 9 } &K*JMI1©)II 9 ©HJfSfll C 
tfggtt>V>T, 02 1£#j8U&# 
&!»»-«• 0© (a) tt±®0, (b) tt«f®0T-fe 
S. HC*V^ 1 0 4ttffig£IEffl©iag5£fcB:[3g|5 

[0 0 7 1] ^©J:dCI«*«)-»Cd!i»*&ttiafflfc 

[0072] ciuewi od &c*B"8©!&i oonm 
tfsaco^r, 02 2£#hbu 

^* J e.UiBflt5. 0© (a) tt±@0, (b) li«rH0 
H£*HT, 1 0 5lifisft4 2±©«ffi/^> 

X$>Zo 

[0 0 7 3] d©«t-5t*M*:±©«ai 0 5fc*9ft:i/ 



(8) 

/* 

— «f* *IF3> 'J 3 y r±©«ff l:4JfflHBII"C»« 
StU mt:4 2±©«S^t^>l 0Stt#flc4 2®Sffl 

D, C£T!^y-K4 3i:ftfiE<*ftTV>3. #&4 2 

©+*«aa5©T<B!iii^a5 y - h©*»» u— ws«a 
x t>%mm&x ft s «fc o cfc a . 

[007 4] ftgffi4 8£fc<?\:i:T-s 
«• 1f««a510 6titSt2T5fe©, &a«4 8fc£S 

*o«iktjwfc<fc»>> wm<D&xt>mmmvib 
s. 

[ 0 0 7 5 ] *fc, #{*±©*S/t* > 1 0 5 ft^UT 
iNJftl/— iftjj; tFS> 'J 3 u >i©tt&ffftfls - 

5. 

[0076] 

[««©»«] #2gHJil±, ?y7WME¥*ffcl'-ir 

K±©»«wik4Mwt » mmmtz&ffi u 

sgftfc¥$tt8a*> j:if*k *97v 
uznmx-%zt>(DX'hz. 

[0077] (1) ffiffit-Jl/F-rSClfci&Ky-K? 

■eft*. 

[0 0 7 8] (2) «flgt-;UKf y-K7 

m-\timtizz.tK<mfcztix^Zo 

[0079] ( 3 ) H U*^©7?s ©Ig^E- 

-Hf«B©*a*1*tt3&fls*ft*C***»»l/--!f^ 
*7*flS*©H*#fc^. 

[0 0 8 0] (4) 8flg*-*F-r 5dt:*<^«tt:i/ 

—if^»rt»;-p7i/-Aciiss"r*fe»» wan* 

«Ktt©«SV>*»»i>--!f*B*lia-CS 5. 
« [008 1] (5) y-K7l/-A©0#©S5i*£fig . 

.uftg-rs^ti'x 3t¥*?ftw*©±aca< 

J£ tt Yft* ^©HJS^liftT- ft 5 o 
[008 2] (6) «*tt*ffiftffl^-Cff8Tft» ftfi 

©i5ltsas* s ^^^cigv^&© > *»w©#«»ftii/— y 
«itii«t*ffl*i«fcj:5^w©JBttft«aft-r* 

[00 8 3] (7) ttfH6^ai»7^>S:y-l'7b- 
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5. 

[HB<Dff*&Kilin 

(a) &*m<?>ni<Dmtmizmz*m# 

(b) ttpiiNifti/— mnowm 

(c) tttt4xSC*B-*H*il»u— !faEBo±i8H 
[0 2] #&B£©Sgl©fSffi$£;fcN*S&Sffl©*?¥ 

[03] (a) ttb-h-»^ffl->U3>S«t^-^ i. 
[04] *«W8g2®SttflU3ttS¥*ttU-re 

B©KiB0 

[0 5 ] *m<D% 1 ©f&SISfllKfctt S 3tt K 'V * 7 y 7* 
&B©#ffi£0 

[06] **W©^2©HI6tWt*jtt43fe^^^7'y7' 

sh©«bE0 

[07] (a) tt*^©^3©HJ£^J{-*(t5^tt » 

u— !fga©±®0 

(b) ttlRl**tti/-1f«t©Brii0 

(c) ttfflixgtiJltSPl^^i/— !f^M©±®0 
[08] *«IB©a3©IUfi«|C*ltS^a«©3fe?5P 

& mftz^mftv-v sa©«f S0 

[09] (a) tt[H]8£»#Lfct-l->>£flh>>j3 
>g«£^fc¥$l*l/-+fgB©-0J£^1-8rB0 
(b) »f«a©fl!i©«l*^1-»ria0 
[010] **W©^4©HJi5«t:*>M*5^«fti/— if 

^a©»f®0 » 

[011] *^©^5©Hfiii«lt:*5itS^(*i/— tf 
SaoBriSS 

[012] (a) tt*^W©^6©IUfi0!It*ltS*« 
#1/— !f«a©±ffiBS 

(b) tt|5il:^6©|l«505t:*j^S*^i/— tfgg© 

t &m **-r±S0 

[013] (a) tt&6©ftffi$©#3|ftl/-- tf^gfe 
«»&A/«* e » * 7 f ^Sa©^«?^0 
(b) ttH*Kfi^7»^SB©-a&*»Ufc«*w 

*#1§?&8I0 40 

[014] (a) &*ma>m<Dnmmizmz*m 
(b) imm^-^m-^m^ttzm^-r 

Br®0 

[015] Se*©*«#l/— ^UDdM 

[0i 6] *#M*a?©sii6tffi^e)ii-c^sy-H7 

1/-A©¥E0 

[0 1 7] «Hi*±*nfcfie*©*ilW*:i/— tfSEBOW 
£0 

[018] £JI;*xA©±$#£8BJM)ilT-&li:Ufcft s« 



It 

&<D*m i/ — tf^a©K®0 

[019] tt*©*e»^7 , y^SB©«WH»«BI 
[02 0] (a) tt*ftneDB8®IQtMCislt«^« 
tfgg©±B0 

(b) ttH*«Ktu---WtB©-«*aJBLfc«t«r 
Jt®0 

(c) fci (b) tc*bfclRl^ftiv-tfSB©lgf®0 
[02 1] (a) tt*«i!§©^9©^J|g0i|t:i5«t5^ 

ftl/-!TBB0±BH 

(b) ttiWKH,— tf^B©BriB0 

[02 2] (a) tt*^©^i o©HJ!50iJtt5tt5^ 
#ttl/-1fgB©±E0 

(b) am^m&i'-irmmmm® 

4 0 if^y? 

4 1 k-h3/>*ffiS/»J:3>Wg 

4 2 #J1S!©#{* 

4 3 *»'J-K 

4 4 'J-K7U-A 

4 5 

4 6 U-»faj|f)t 

4 7 ^BlflB 

4 8 iSSfi 

4 9 

5 0 ^-^ffl§3fe^? 
5 1 #tfcffiHII& 

5 2 A3*H@B 

53 mut 

5 4 *D^A)t?^ 

5 5 K-A77'J«;bffl*n^7A;^-> 

5 6 3 bT-A^ffl^lz-x-f 

5 7 IH*t# 

5 8 *B»l/-lf«B 

5 9 a%V-i*Z7*)v* 

6 0 H3fc^B¥© 
6 1 

6 2 JgiS%3fe®©*^l/— tf^f^ 

6 3 b-h-»^ffl«>'j3>»R 

6 4 t-t-»*ffl$/'j3>S8t 
6 5 

6 6 t-f-»*ffii/'J:J>£& 

6 7 fi^joasK 

6 8 Btt-a££&i9iR*j(£j&ufc>> 3 

6 9 ttHMR 

70 ^ftu-if^a 

7 1 ®m& 

7 2 

73 I 
7 4 ftHMK 
7 5 
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